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ABSTRACT 

This paper discusses the economic development 
challenge to vocational education. It begins with an overview of the 
dynamic processes of technological change and industrial development 
and their implications for jobs and training. Several issues are then 
raised regarding planning, impleaientation, and evaluation of 
vocational education programs as they seek to facilitate state and 
local economic ^developnent. Four specific topics are addressed that 
highlight the importance of making critical distinctions between 
short-term and long-term economic development i (1) future skill 
surpluses, (2) customised training, (3) jobs in branch plants versus 
indigenous new firms, and (4) serving new skills at the expense of 
the old. Thereafter, the paper poses important research questions 
that should be addressed in the national assessment of vocational 
education. The 10 isst is are categorised by three major areasi the 
responsiveness of vocational education to changing labor market 
needs, balancing short-term and longer-term developnent objectives, 
and vocatioifial education and the education and training network. The 
final section conmients on a case study research approach to generate 
answers to these questions, A sis-page reference list concludes the 
document , ( ?IiB ) 
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Shifts In demand and output from oldar produets and industries t© those 
teehnologieally more advanced are inherenf the dynamies of prdduetlon and 
economic development. Moreover, ehanges In ths occupational ulx and spatial 
location of employment, the skill re<^uirements of industry, and the 
responsibilities of Institutions in training workers are Intertwined with 
teehnologtoal progress and Industrial development. Failure to adapt to these 
structural ohanges can result in skill shortages In emerging ©oeupations, 
falling productivity, pockets of substantial unemployment, and lower economie 
growth overall. 

The Carl D. Perkins Vocational Education Act of 1984 recognises the 
evolvln/j nature of industrial ohange and challenges the vooational edueatlon 
system to, assume a greater role than in the pest In faoilltating state and 
local eeonomio development. Vocational eduoators are encouraged to design 
prograiss, for example, to prepare workers for new and emerging teohnologles , 
to promote the ent^ of new businesses and Industries, to assist In the 
revltalisation of established businesses and Industries, .^nd to facilitate the 
reemployment of workers displaoed by technologloal change or industrial 
location. The Act*s focus on the funding of new and expanding programs, 
rather than on the maintenance of established programs, further aocentuates 
the trend toward making vocational education more^ sensitive to changing labor 
market needs. 

This paper discusses this economic development challenge to vooatlonal 
education. It begins with an overv^lew of the dynamlo processes of 
technological change and industrial development, ard their implications for 
Jobs and training. Several Issues are then raised regarding planning, 
implementation and evfiluatlon of vocational education programs as they geek to 
facilitate stGf.s s%d Ir^cal economic development, Thereafter, the paper posen 
important research questions that should be addressed in the national 
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assesamant of voeational education, and comments on a rGaeareh approaeh to 
generate answers to these questions* 

PRODUCTION LIFE CYCLEi AND THE Dm^D AND SUPPLY OF SKILLS 

Recent debates over industrial polioy and high teehnology focus attention 
©n the prooess of industrial birth, spurts of growth, maturation and 
deGline.l The concept that industries pass through a series of stages during 
their development* however, dates back to the 193Qs, when industries were 
found to undergo a sequence of stages — eKperlmantatlon, rapid growth, 
diminished growth and stability or decline — during their industrial 
"life",^ More recently, separate "life cycles" have been delineated for 
products, for production processes, and for technologies* 3 

Technological change, in particular, is found to be the engine behind 
these dynamic processes. By directly affecting levels of uncertainty, of 
risks, of standardization and of product demand, the development of 
technologies influences the timing and shape of product and process cycles. 
These, in turn, affect the nature and behavior of various industries and 
f irt s , 

Production Life Cvcles and Labor DeTnand 

Production life cycles affect the occupational mix of jobs as well as the 
level of employment in an area. During the experimentation phase, engineers 
and scientista are needed to develop new technologies, construct pilot models 
and implement design changes. These professionals perform most of the tasks 
later assiuaed by production and laarketing managers, technicians and skilled 
crafts workers* In addition, the relatively short production runs and general 
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purpose equipment that characterize the earlisr stages of t^roduet development 
require skilled set-up and maintenance workers. Subsequently, the diffusion 
of technology and large-scale production permits more 'cotitlnlzed tasks 
requiring less-skilled workars who monitor ond control the equipment. Product 
assembly can be done by lower-skilled and ur-skllled workers who concentrate on 
a very limited number of specific tasks.* Skills, once embodied In the 
workforce, are transferred to the production equipment. (See Chart 1) 

Industrial development also has Implleattions for the spatial patterns of 
emplojroent. Initially production takes place in close proximity to research 
and development (R & D) as engineers and scientists experiment with product 
and process design. At later stages of develot>raent more stable production 
techniques and standardized equlpmer.t permit the separation of R & D from 
production. Manufacturing activities can be transferred to lower-cost regions 
and countries, as tachnologies and products mature and competitive advantage 
increasingly becomes a function of unit production costs. 5 
Tralnlne Cycle s in Occupational Prepayation 

In addition to affecting the demand for various skills, technological 
change influences the supply of workers with the relevant skills, as It 
triggers "training cycles" in occupational preparation. 6 On-the-Job training 
and other workplace training programs are relied upon to produce the skills 
required by the Introduction of new technologies. The scientific and 
engineering staff initially teach others what needs to be done for production 
In small batch jobs. In addition, the skills nseessary to operate equipment 
that has been custom-designed for a specific company must also be acquired at 
the worksite. The manufacturer of the equipment often provides this 
training. 
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mimn a technology becomes mote «ilily «do-pted and equipment standardized, 
ikllls that were onoe "f lrB-specl£ie»' bioome general skills that are 
transferable among employers. ^ Becfluii saploy^ers cannot capture the return on 
Investments In general skills, they p«!sr to ^^hlft the general training out 
of the factory and Into the schools Mhtt it vrrill be paid for by the 
government or by Individual studente. Horeove^, as demand for such skills 
increases, It Is easier to fornaliae tli trflln=ing and provide It in the 
schools. Together these two forces fewrage «he shift in skill development 
from the workplace Into the foKinal eduMlonal system during the middle stages 
of the production cycle. KeypuncblflS, soi'd pracessing training, and the set- 
up and operation of various numttic*! control equipment are classic examples 
©f this transfer. 

If demands continue to grow, tr^ltiliig becQmes diffused among a wide range 
of educational Institutions. Finally , as the industry declines and demands 
for these skills contract, tralnlni fames on meeting the replacement needs 
of firms and on retraining workers fo* iploymtent In other fields. Training 
may be spread in haphazard ways anong virlous te^dueatlonal Institutions as 
training pressures gradually dinilnish. 

VOCATIONAL EDUCATION » PRODUCTION LIFE CYCLES 
As factor availability and oarltet dMnds differ among geographic areas, 
technological change and production ptociiieg h»ve differential effects on 
specific states and local communitleg J Horeo'wfir, the attractiveness of 
states and local economies to Indust-tftil sBCCorM at different stages of 
development varies, suggesting an onf^i% dyna»lc process of economic growiih 
and develspment. 
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VooatioMl edueatlon can faellltate structural change by adapting to tha 
diverse and avolvlng skill naads of an araa. To do so, howaver, raquiras a 
aomprahansiva jat of programs, soma of which ara aimed at facilitating the 
tr^fisfar of naw skill neads from the wrkplace to the sehools, others of whieh 
focus on job and worker disruption associated with plant closings, laycffs, 
and skill Dbsolasoenee. 

Tyaintng for Emar eine Skills and High Technolegv 

The axpanded focus of vocational adueatlon in training for naw and 
amarging flalds ®nd for high teehnology, combined with tha more broadly-basad 
trend promulgaelng high technology as tha key to aoonomlo ravltallzatlon, 
accentuates the need to batter undarstand and incorporate tha dynamla natura 
of economic devel©pmant and production processas into vocational adueatlon 
policy* Monitoring growth and decline ovar tha eoursa of Industrial 
development, howevair, can ba difficult. Anticipating new and emerging skill 
requlraments is espaeially troublesome, as past amploymant trands and 
traditional foreeastlng techniques ara not halpful in Idantifylng these labor 
market naads. 

Training for Emerging Skills 

Thm Parkins Act promotes training for amerglng skills and occupations. 
For instance, vocational education is encouraged to train workers in "new and 
expanding industrias" [Saotion 321Cc)(ii)], to help meat tha needs of 
»employars who raquira assistance in training Imdividuals for naw emplo^ant 
opportunities or in retraining employees in new skills required by changes in 
technology, products or processes" [Section 322Cb) (1) (A) (v) ] and, to develop 
programs which stress "new and emerging teehnologies" [Section 251Ca)(5)], 
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Technologlcal change and production praeesses r.aule in the creation of 
new skills .nd oeeupatlona . » The number of workers needed to perform new 
tasks, however, Is hard to anticipate. Employment projections, frequently 
used to guide eurrlcular change and program development for job-related 
skills, generally are extrapolations of past employment trends. As surh^ they 
are best able to indicate growth and replaoement needs in more traditional 
industries with relattvely stable products and Cechnologies . They are least 
effective in antlclpatini "turning points" in .mployment. training gaps in 
areas of emerging skill needs, or sudden spurts in employment growth. 

The degree of technical competence required by new tasks Is also 
difficult to ascertain. On-tha-Jcb training and employer-sponsored training 
programs are critical for the determination and acquisition of skills required 
for "emerging occupations". Working in an environment of considerable 
uncertainty and relatively high risk, scientists and engineers determine new 
occupational raqulrements at the workplace on a trial and error basis, and 
there is often a bias towards higher skills than would be required after 
initial product development. 

Schools cannot hope to prepare workers for enierging skill needs as they 
first arise at the workplace. However, as a technology develops and as 
demands for new skills expand, skills become more generalized and transferabl. 
among employers. Training can then be formalized and Bhould be transferred to 
the educational Institutions. This skill transfer process requires close, 
eontinuing coXlaboration between schools and employers. 
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Trainin p for "High Taehnology" 

Part E of thm PetklM Aet Is dsvoted to training for high teohnology 
oGoupations* In addition, eareer guidance and eouna^ling grants nay be used 
to mm^tmn individuals "to davelop new skills to move away from dseltning 
oecupatlonal fields and anter new and emerging fields in high-tsohnology 
areas "[ See t Ion 332(a)(4)], 

Although debate eontinues over what eonstltutes the high teohnology 
sector, and the quantity and quality of jobs that it oan deliver, local 
communities, statas, regions , and nations are actively seeking to attract 
"high teoh" employment. 10 As generally defined, "high teohnology*' employment, 
Ineludea a list of industries said to be operating at the "eutting edge" of 
new teGhnologles — industries usually identified by their relatively high 
proportions of researoh and development (R & D) expenditures and of 
professional and technical workers. Most high teohnology definitions Inolude. 
at a minlmmn. the following Industries i drugs, office and computing maehines, 
eoEununicatlons equipment, electronics components and aeeessories, engineering 
and scientific instruments, measuring and eontrolling devices, optical 
Instruments and lenses, medical instruments and supplies and photographic 
equipment and supplies. Depending of the a.^£inition used, the proportion of 
jobs accounted for by high technology industries in the United States is 
relatively small — ranging from under 2 percent to approKimately 8 
percent, 11 

Industries in their early "emerging" stage of development, are relatively 
concentrated geographically, 12 Agglomeration economies with respect to 
research and development, skilled labor pools and support services are 
especially important at this stage, particularly for small firms, that lack 

10 
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the resources and Internal capabiUtl.s of ptoviair==ig chase n#«di. Small, 
newly formed flras tend to play th.lr gr.atsse roj^ during this phase of 
Industrial development as standardisation and latg^-soale production do not 
give , large volume producers significant cost sdvftnt=ages. 

While accounting for a reletlvely sBall ghar, of employment, "high tech" 
Industries — by definition - do tend to have rela ,tiv.ly large proportions of 
their employment in hi^ly sklllad profassion.l and i technical Jobs compared to 
other types of Industries. Blu. eoll.r and «larioa=.l Jobs, however, continue 
to account for the majority of the •mpleymenc in th»«se newer Industries. 
Moreover, there Is considerable diversity among hl|^ technology industries and 
occupations with reBpect to wage levals.lS 

As the previous discussion of production life Cycles implies, the concept 
of a -high technology" Industry is mlsliadlng. "Hj^h technology" is a dynamic 
and relative concept that descrlbaa thi early ph«ae of industrial development. 
Industries, of components thereof, pass through "hl^h tech" phases — 
characterized by rapid technologiMl change, a relafc-lvely high degree of R & D 
expenditures, and a dependence on highly-skilled Wor:-kers. While the textile 
industry is often referred to as natura or tradltlon^al . it represented a "high 
tech" industry a hundred years ago. Sirallarly. IMUa^trles considered "high 
tech" today, such as computers, poured metals, btots^ehnology , or information 
processing, may or may not be the "high tech" tndustteries of tomorrow. 

Training for Indtvidnale m^sA Pmp l»Y„^. <^ j ^^^^ OeeuT^flt- f m^a 
Industriejg — — ^ 

The attention to new skill requlrenients clearly needs to be broadly cast. 
The diffusion of technological chan|e, the rate of wlfciich Is said to be 
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incceaalng In iffc»eenc y%#ts, generates new skill requlreBients throughout the 
eeonoin^.l* Han^ufaeta^ing, non — ^aianufaeturlng, large firms, saall firms, 

priv-ate enterpvl^ses , p»abl.le agetiolea , new businesses, mature businesses all 

are unditgolng cttanges In. tliiir •mployment patterns and skill needs as 
teehxjoleiiBi , §u«-ch as «i,cjjslicfcronles and Information processing, change the 
ttature flfworle. me needjof atl of these constituencies are addressed in the 
Perleina Aet, 

Employed as veil ag wmplao^ed Individuals can benefit from the Perkins 
legislation. Vettatienal eteatLon Is encouraged to provide a wide range of 
adult tnlnlng. fc^etxainitig, and «klll upgrading programs — types of prograas 
that are ojcen barred by tto low- Income eligibility requirements Imposed on 
nsny CCalntes u««er the jQHrat^ilng and Partnership Act ( JTPA) . The Perkins 
Act, fOriHample, . ptoiaPt*^ tlis p=covislon of skills for "workers who are 
unenployid or thr-eateiie^ with unemployment as a result of technological change 
or industrial Ats^^loaa^iw (Sietlon 251(a)(6)], assistance to employees "who 
require titrftinin^g to jrecalm their jobs, or who need training to upgrade their 
skills... "[section,,! 3aa(b?Cl)(A)(ail)], and help to employers "to assist their 
existing werk Cw* ce to arfjijst to changes In technology or work requirements" 
[322Cb)Ci)(C)(i>] . 

the dsvilepofc^nc anfl ttitrodu&tlon of new technologies and new types of 
equlpttem weaCfi ^ tangft oi relatively high-skilled needs generating 
©ppottanltUi for promotioa md advancement at the workplace. However, 
technologleil chaMiga aiso fclings about increasing levels of standardization 
and Mss production, which pitmtte a greater division of labor and the 
SMljaiVision of H«>i.tlfacftt*dtailt& into more narrowly defined assignments. 

19 
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Thim slinplification o£ tasks, or "dagkilllng" , reduces the level of skill 
rsquired by ths worker to perform the tasks, and diminishes the worker's need 
for experience, deeislen making and Judgement, 15 Empirical evidence indieates 
that tasks at all skill levels are subjeet to the deskllling process and to 
technology— Induced skill obsolescence* 

Deskllling need not, however, result in the downgrading or layoff of 
wcrkers. Depending on the ways in which work assignments are allocated at the 
workplace, deskilling can result In the upgrading or promotion of workers who 
have been performing lesser-skilled functions, Emplcyex nirlng and staffing 
practices play a key role in how Jobs and workers are affected by 
technological changes. VocatiDnal education can and should assist, however, 
in minimizing the negative effects of technological change. Structural change 
and the likelihood of worker dislocation^ more generally^ suggest the need for a 
local skill retraining capacity even during prosperous periods. Moreover, 
times of rapid technological change intensify the need for programs enabling 
workers, at all occupational levels, to update their skills. 
Training for Mature Businesses and Industries 

The focus on new and emerging fields and industries Is apparent in the 

Perkins legislation. The Act als6 addresses — although often Indirectly 

the needs of more traditional businesses and industries. Vocational programs 
are encouraged, for instance, that train workers "in skilled occupations 
needed to revitallEe businesses and industries [Section 251(a) (4)], More 
generally, as they seek to promote productivity and they experience 
technological change and new skill needs at the workplace, traditional 
employers can benefit from a wide range of programs encouraged by the Act. 
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^±lm emerging industries are chmracterised by a relatively similar aet 
of features, the organizational strueture and employment needs of industries 
that have pasaed beyond the initial stage of development » vary widely. 3.6 
Standardization and large volume, for inatanoe, foster large firma to take 
advantage of economies of aeale. As noted above, standardisation in 
production also promotes the deskilling of tasks and the geographic dispersion 
of employment. 

In many industries, however, a segment of produotion often remains in 
small batoh Jobs* For instanee, firms that produse eustom-deslgned goods, 
sueh as ttachine shops, metal fabrleators and wood working shops, often are 
found in mature Industries populated by small and medium sized firms. An 
on^going supply of skilled workers is often oritical to these employers to 
stay Gompetitlve* Yet smaller firms, with relatively limited htman resouree 
development eapabilities and short internal job ladders, often are least able 
to provide training to meet their skill needs. Hence, smaller firms are 
likely to be much more dependent on external souroes of skill training than 
are their larger counterparts* The needs of these firms are often overlooked 
in planning vocational eduoaclon programs . 

In summary p vocational education ean faeilitate eepnomio developmsnt and 
structural change, as advocated by the Perkins Aot, by adapting to the diverse 
and evolving skill needs of an area. To do so, however, vocational education 
policy must recogni;re and adjust to the dynamio nature of teohnological change 
and production processes. In particular, vocational education should be 
designed to evolve with production life cycles, recognizing innovations and 
developments in technologies, products and processes as signals to future 
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skill needs. Most importantly, the skill Implications of these processes 
cannot be detarmlnad nati©nally — they must be moniCorad at the local level. 

Moreover, the unpredictability of emerging skills, the importance of on- 
the-job training, and differenees in skill and duration of training, maan that 
vocational aducation should ba intagrated with a wide range of educational and 
training institutions that provide Job^related skills. The diversity of jobs 
and skill naeds, futhermore, saans that this comprehensive training approach 
must be linked to an equally broad-basad local economic devalopment strategy 
that recognizes the need for diversity of firms and Industries in an area, and 
for flaKlble workers able to adapt to industrial and occupational employmant 
shifts over time. 

THE NEED FOR BAL^CE IN TRAIKING FOR ECONOMIC DEVELOPMENT 

As they seek to meet tha needs of changing labor markats, vocational 

educators must guard against baing so "labor market responsive" as to 
undermine langer-tarm davalopment of workers and of the local aeonomy. A 
sensitivity to distinctions between short-run and long-run labor markat 
conditions is essential in planning and evaluating vocational education 
programs. This is particularly important in light of evidence from case 
studies of economic ravltalisation that suggests that effective development 
strataglas are llkaly to take years — possibly more than a decada — before 
"success" is achieved, ^8 

The section addresses four specific topics — ^ future skill surpluses, 
customlzad training. Jobs In branch plants versus Indigenous naw firms, and 
sarvlng naw skills at the expense of tha old —that highlight the Importance 
of making these critical distinctions between short-term and long-term 
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aconomic development. 

Generating Future Skill Surpluses 

As vocational education becDmea more attuned to meeting the new and 
emerging needs of employers, it does so at the risk of generating surpluBes of 
trained workers in certain fields. Under the Immediate pressure of xmfllled 
jobs, it is tempting to implement quick and ambitious programs to expand the 
supply of trained workers, rather than relying on employers to solve some of 
their immediate staffing difficulties through changes In reorultment and 
internal training praetices. Beeause the permanance of emerging skill needs 
are partloularly hard to predict, moving quiekly in response to employer 
pressure oan lead to later skill mismatches. 

For eKample, there are recent indications that many vocational 
edueatlonal institutions have Jumped on the "high teeh bandwagon" and may soon 
find themselves contributing to various skill surpluses In ooeupatlons such as 
eomputer programming and eleetronlcs teehnlclans , 19 Ample evidence elsewhere 
suggests oaution against rapid Installment of programs to build up skill 
supplies unless the shortage Is large and continued demand can be 
demonstrated , ^0 

The Perkins Act advocates programs for meeting skilled labor shortages in 
high technology fields [S^etion 341Ca)(l)]. Vocational education needs to be 
sensitive to balancing short-term considerations against longer-term skill 
prospects as It responds to this challenge. Vocational education planning and 
evaluation should address not only the existence of skill shortages but also 
such issues as how fast scarcities can be met and at what risk of eventually 
stimulating surpluses* 
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Customized TralTiitig 

The Perkins Act promotes industry-^education partnerships iti eurrieular 
and program design, and, in some inataneas, programs "^speeially tailored to 
the needs of an industry or group of industries for skilled workers" [Seetion 
322 (b)Cl)CC)(l)]^ and for "quick^start customized training for workers in new 
and expanding industries or for workers for placement in jobs that are 
difficult to fill because of a shortage of workers with the requisite skills" 
[SaGtlon 322(c) (ii)]. 

Many states and regions are seeking to attract employers and Industries 
— particularly In high teehnology fields — by promising "tailor made" or 
eustom-deslgned workforess to aecomodate Individual emplovay needs. 21 
Programs tailored to provide employers with workers that meet their particular 
produotlon needs, however, tend to reduce worker flexibility In the labor 
market, Voeational education should focus on providing skills that are 
transferabla among different workplaces, guarding against providing training 
that Is extremely narrow in scope or designed for any one employer's specific 
needs. Because young workers are likely to embark upon more than one career 
path in their worklife, programs for youth, particularly at the secondary 
level, need to be broad enough to enable them to work In a variety of 
situations and to adjust to structural change over the course of Industrial 
development , 

Some jobs require specific training that must be provided almost entirely 
on the job. For other occupations, however, such as medical technicians, 
clerical workers, and skilled crafts occupations, schools can provide most ©f 
the required skills. Vocational educatbrs should Identify these different 
patterns and concentrate on aspects of training in which they have a 
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eompstltivs ©d' aiitags, Voeatietial edueators should work with businesses » 
unions, providers of government training programs, and ©ther sduoators to 
determine the institutional mix that bast meets the needs of the workers, as 
well as employers, in loQal eeanomies. 
Branoh Plants v^^^i is Indigenous New Firms 

The goal of promoting "the entry of new businesses and industries into a 
state or eomnunity" also suggests the need to differentiate between short-term 
and longer-term eeonomic development strategies. Researeh Indicates, for 
Instance, that there are distinct differenees between the contributions of 
branch plants of established firms and those of "home grown," new firms with 
respect to economic development of the area. 23 In partloular, branch plants 
Me likely to provide m larger number of Jobs, at least in the short run. than 
the latter — ^and, hence, appear immediately successful. However, jobs at 
branch plants ara more apt to involve relatively standardised production 
activities th^ri are those at newly created firms indigenous to the area. 
Hence, jobs at branch plants generally are more vulnerable than "home growi" 
new flMs, to dispersion to lower-cost areas outside of the area as product 
demand or eompetition intensifies. Moreover, given their mix of production 
activities and occupations, branch plants are less likely than indigenous new 
firms to act as a "seedbed" or "growth pole" in stimulating new spinoff firms 
and future employment opportunities in the area, 24 

Ownership arrangements of firms raise a further Issue of local control — 
especially In light of recent trends toward greater globalization of 
industries and the increasing Importance of multinational corporations in 
world trade. 25 ^i^mm producing multiple products, In multiple locations are 
able to shift resources among product lines and plant sites. One can expect. 
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thersfors, that local eommunities that ara heme to branch plants ©f 
Mtablished firms whose headquarters are located alsewhere, will exercise 
relatively Halted eDntr©! over employmant and training acti%-^ In the 

area. CorpDrate decisions that will directly affect the loeal eoiraunity, such 
as those involving new produet development, plant relocations, and hiring and 
staffing, ara likaly to ha oada elsewhere, with the overall goals of the 
parent eorporation overriding local community needs. 

A low-cost supply of labor may attract new braneh plants or delay the 
axodus of local manufaoturlng jobs involving simplified production tasks. An 
economic development strategy designed to "capture" such jobs may provide a 
temporal respite from economie decline, however, may threaten longer- term 
growth and development in the area, 
Serving the New — at the Expense of the Oldf 

A key change In focus of the Perkins Act from prior vocational education 
legislation Is the emphasis on allocating resources to new and expanding 
programs rather than to maintenance of existing programs. The Act also 
encourages programs ^assist Individuals to develop new skills to move away 
from declining occupational fields and enter new and emerging fields In high- 
technolo^r areas and fields experiencing skill shortages" [Section 332Ca)C4)i, 
The attraction of new and emerging businesses and Industries can be, and 
has been, used effectively as an development tool in economically depressed 
areas, ^6 However, as discussed above, "high tecbnology" employment Is not 
sufficiently large enough to "rescue" all such eomunities. Moreover, recent 
research suggests that many depressed communities may not have the 
wherewithall to attract venture capital funds and highly-skilled workers 
sought by high technology employers 
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Instead, the key to economic ranewal for many esnununltles may lie In a 
different type of "high tech" solution — the intregatlon of high technology 
products into more traditional industries to help them become more 
competitive. 28 More generally, research suggests that what "succeeds" in a 
community or region is a function of relative advantages, locally and 
nationally. For employsrs In growing industrlea to be attraetad t© an araa, 
it must offer a set of loe^.tion advantages preferable to those available in 
othar patfts of the eountry. 

Tha tamptation to seek ©ut new and emerging Industries and busineasas Eay 
drain resoureea from more traditional souroea ©f empl©yment, Evan if naw and 
emerging Indus trlas are aueeassfully racruit-d, altarnativa employment ean ba 
"erowdad out", 30 Labor ahortagas, particularly, in the blue eollar and 
el«rieal fielda attributabla to the growth of new and emerging firms, for 
instanea, tend to apill over into other sectors leaa abla to compete for 
workera. By focusing on thase apillover problams of akill raplaeamant neads, 
vocational education can halp pravant an economic devalopmant stratagy from 
backfiring by impairing tha compatitlvanass of established amployars tmd 
prompting their "premature" departure from the araa. 

RESEARCH ISSUES REGARDING VOCATIONAL EDUCATION AND ECONOMIC DEVELOPMENT 

In asaaaslng the contribution of Parkins Act reforma to facilitating 
aeonomie development, a wide range of questions need to be addraaaad. Thla 
section foeuaas on aome of tha major lasuea that raquira Inveatigatlon, 
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I. THE RESPONSIVENESS OF VOCATIONAL EDUCATION TO CHANGir/G LABOR MARKET NEEDS . 
!• Is voeatioTial educatio n raspandlriB to skill mliinifltehfls ? 

A quantitiative analysis of trends In oceupaCional supply and damand 
should Indleate potential skill shortages or surpluses and whothor the 
vocacional education system is moving In the same direction as the overall 
eeonoiay. Are training programs growing relatively fast in areas where Job 
openings In related occupations have above average growth rates? Are prosrams 
growing relatively slowly or declining where related occupations are 
experienelng relatively slow growth or decline? Are programs available for 
occupations projected to grow relatively quickly? Which training programs 
have low rates of placement, and why? 

^- How is vocational edueat l on monitojlng currant wmplovmane nmrnAm"? 
Occupational projections can best Indicate employment needs in more 
traditional, relatively stable industries. Eraployment projections are much 
less likely to pinpoint potential training gaps In areas of new and emerging 
skill needs or In occupations experiencing sudden spurts in employment. 
Moreover, mismatches in skills supplied and demanded can occur when vocational 
education "responds" to past employment trends, that do not continue. When 
employinent needs change in ways different from past trends , monitoring current 
employment trends is essential for determing labor market needs. 
3. Is vocatlonal ^dueational rasponsive to "high technolopv" ? 
Training for "high technology" sectors requires a comprehensive program 
that addresses a wide range of industries, occupations, and skill 
requirements. Moreover, the industrial and occupational composition of "high 
teehnolo^" sectors differs considerably by geographic area. Vocational 
education programs to train for an area's "high technology" sector should be 
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designed to aeeomedate deellne as well as growth, small firms as wall as 
large, and a variety of industries and oecupations that are likely to change 
over time* 

How is vocational educat ion help ing Tn y ^vltallEe businesses and 
industri^sf 

The bulk of employment and job openinss in local eeonomias are found In 
traditional industries and occupations. How Is vocational education helping 
them improve productivity and remain competitive?^ Are the more traditional 
businesses and industries in the area being "crowded out" prematurely because 
vocational edueation programs are not meeting the skilled needs of these 
employers? 

5 . Is voeat iQnal education helping disloeated workers ? 

The vast majority of workers likely to be af fee ted by teehnologlcal 
change and industrial dislocation are already at work. The full spectrum of 
oceupations are vulnerable to technology-induced deskilllng and elimination. 
Moreover, industrial decline, employment cutbacks, plant closings and layoffs 
ara irfierant in the dynamics of production proeasses and industrial 
development. How well is vocational education preparing workers for upgrading 
and promotion opportunities brought about by teehnological change, and 
facilitating worker mobility, mora generally, among places of work? 

II, BALANCING SHORT-TERM AND LONGER-TEM DEVELOPMENT OBJECTIVES 
1* to^s_ voeational education recognise "trai nin g cycles"? 
Vocational education cannot hope to prepare workers for the most advanced 
skill needs ©f companies that are at the forefront of technological change, 
Howaver, mm a technology develops and demands for new skills eKpand, skills 



EKLC 



22 



-22- 



beeoa, mors generaliEed and transferable among anployers. Training ean then 
be formalized and should b» transferred to the educational institutions. 
Vocational edueatlon policies should recognise "training cycles" in order to 
facilitate this -natural" novement of skill training from the workplace to the 
formal education system. Besause "training cycles" are derived from product 
and process cycles, however , their characteristics will vary by product. 
Industry and firm, and among localities. The development of training programs 
that parallel "training cycles" requires close, on-going collaboration between 
employers and vocational educators at the local level. 

2- voeational educatlen p.ia rdlng a pa lnst futu-re skill surplusea? 
Identification of anticipated job openings Is Just the first step in 
determining training needs. Before translating job openings data into 
vocational education programs, alternative sources of labor supply should be 
considered. Might the unemployed, re-entrants to the labor market, or current 
employees fill those vacancies? What is the expected duration of skill 
shortages and the rates of pay for projected Jobs? Are skill scarcities 
likely to attract workers from other areas? By themselves, statistics on 
employment demand, even when compared with data on the supply of training 
program completions, may be misleading and suggest erroneous policy 
implications. Labor shortages may, for Instance, be the result of high 
turnover Induced by low pay or otherwise poor working conditions. 
Alternatively, job openings may occur in occupations that are generally filled 
from within the firm — creating actual job openings at entry-level Jobs at 
other skill levels. 

3. Is voeational educatio n providing transferflbla skills? 
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Tha evolving naturs of technological ehanga and eeonomie developfflent 
emphasizes the ne^d for worksra abla to adapt to industrial and occupational 
shifts over time. Thm time frame in which planning and evaluation decisions 
are made, often dtffar for eduoators and employers, with the latter genarally 
being much shortar than the fermar. Voeatlonal education programs, ineluding 
eustomlr.ed training, should provided skills that ara transferable among a 
variaty of workplaces, guarding against providing training that Is axtramely 
narrow In scope or designed to meat the needs of ona employer's "spaoific" 
naada. Much bettar Information on the actual trans farability of skills among 
Industries and occupations within local labor markets Is needed than has been 
available In the past, llils can be determined by identifying the various 
occupational and skill needs of businesses and Industries In the area, and by 
looking at local patterns of job changing, 

^* vocational education fostering a diverse p.mplovment hm^m'f 
Tha vulnarabllity of a particular conaaunity or region to tha 
destabilizing affects of production Ufa cycles depends on the area's mix of 
businesses and industrias, A diversified amplo^ent basa provides altarnatlve 
Job opportunities for dlsloeated workers. In contrast, an area whasa 
amploymant is linked to one major employer or several firms providing products 
in similar stages of production, is suscaptlble to a prolonged period of 
economic stagnation should its jobs be relocated or allmlnatad. The 
combination of production Ufa cycles and the potential "crowding out" effects 
of a successful flm or Indus try, suggests the need to cultivate a diversity 
©f firms and industries In an area even during prosperous times if aconomlc 
growth and development are to continue in the long Tun, 
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111. VOCATIONAL EDUCATION AND THE EDUCATION AND TRAINING NETWORK 

The various instituelon.l components of the education and training 
network emphaslae different goals, face dlv„, constraints, and play 
disparate roles In preparlns Individuals for employment. Such diversity 
S.n««tes a range of Institutional patterns and responsibilities and a mix of 
business-education linkag.s within local labor markets. Vocational education 
cannot and should not be expected to train for every skill need. Moreover, 
the reality of limited resources in vocational education focuses attention on 
the need to establish priorities, recognizing that tradeoffs are inevitable. 
Vocational education should, however, be an integral part of a local education 
and training system that fosters competitive advantage of Its components - 
including, for example, apprentioeshlp programs, employer training, the 
military, programs supported by JTPA _ that best meets the needs of workers 
and amploysjfs in the area. 



HOW TO ASSESS VOCATIONAL EDUCATION AS A TOOL FOR ECONOMIC DEVELOPMENT 
The Issues and questions discussed above suggest the need for an 
approach to^^ssessment of vocational education as a tool for economic 
development that is disaggregated to the level of decision makers in local 
labor markets. There is a ne.d to focus on firms, products, and local labor 
markets to better understand the relationships between vocational education 
and economic development, and to identify factors leading to divergent 
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outcomes. Industry studies and natienal statistic*! studies cannot addrass 
the types of analytical epnc«rns posed by this report. 

The us. of dacall.d case studl.a of local labor markets for such 
assessments Is furth.r supported by empirical evidence that demor.strates : 

(1) regional specialization within industries by type of 
production activity, such as R & D, or the assembly of relatively standardized 
products , 

(11) regional specialization of production aotlvltles within 
multi-national, sultl-product , and nulti-plant firms- 

(111) considerable diversity among local areas in their resource 
mixes, relative factor costs, and market demands; 

(iv) widespread diversity among local high technology sectors' 
(v) variation In successful economic development strategies 
among local economies; and 

(vl) eonslderable variation among local education and training 

networks . 

Research Apprnarh 

When analyzed through various classification schemes, such as by type of 
employment sector (high technology or traditional) , degree of employment 
diversification, and the like, and when viewed in light of the theoretical 
framework of production life cycles, an extensive, detailed account of how 
vocational education relates^economic development can be derived from the case 
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Thm ammm studies eeuld f ©cus , for Instanee , on a variety ©f loeal areas 
reprssentative of particular "types" of labor markets, Thesa might include 
ease studies ofi 

(i) labor ttarkets populated by "high teehnology" employmsnt — 
distinguishing between areas in whieh the "high teehnology" saetors ars 
comprised primarily of braneh plants of firms based elsewhere, and those 
eomposed mainly of "home grown" indigenous, new firms; 

(11) economically depressed labor markets — distinguishing between 
areas in whleh the traditional sector involves primarily low-»wage, low-skill 
production Jobs, such aa those in apparel, textiles or shoes, and those 
composed of relatively high^wage, highly-skilled Jobs, such as those In 
automobiles and steely 

(lii) labor markets with highly diversified employment bases with 
respect to produet and industrial mlK, in contrast to labor markets dominated 
by one employer or group of employers producing products at similar stages of 
production; 

(Iv) labor markets in which the bulk of emplo^^ent is in smaller 
firms produeing custom-designed, or specialty products, compared to labor 
markets In which large-scale, relatively standardised produetion dominates; 

(v) rural and agricultural labor markets compared to urban labor 

markets « 

This research approach should help to identify common trends and patterns 
as vocational education seeks to facilitate economic development In addition, 
it should pinpoint vocational education examples "that work" and those "that 
don/t work" under particular circumstances, and identify factors 
responsible for divergent outeomes. 
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Preeadures 

Two complementary research procedures are suggftsted by this approach. 
First, the collection and analysis of historical, economic, business, and 
educational data, to derive a quantitative overview of trends in the local 
employment base, and the education and training network. Second, Intensive 
micro-studies of contemporary business practices, and of decision making and 
change within education and training institutions, derived from Interviews 
with employers, educators and other providers of job-related skills. 

The first procedure needs to draw upon a wide variety of data sources, 
such as the U.S. Census of the Population, the Census of Manufacturing, County 
Business Patterns. Employaent Security data, area wage surveys, data on plant 
expansions and closings. MOICC data, unpublished Ph.D dissertations, industry- 
specific books and trade journals, company annual reports, government studies, 
data on trained graduates, placement and follow-up of graduates. The field 
research will help to explore and better understand less readily quantifiable 
factors that may have Important impacts on economic development. 

The two precedures reinforce one another. Tarn historical and statistical 
analyses help to verify and generalize the findings of the micro case studies- 
the micro-studies help to interprete the quantitative findings. Only In this 
way can vocational education be linked more directly to Industrial and 
technological change, and to changes In the organization of work and the 
strategies of businesses, that underlie economic development. By pinpointing 
where and how vocational education can effectively foster economic 
development, this research approach should also hlghllg^^^^ change In 
federal vocational education legislation. 
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1. Sea for example, Abernathy, Clark and Kantrow, 1983; Bluestone and 
Harrison, 1982 ; Hekman, 1980a, 1980b; Mansch, 1979. 

2. Kuznets, 1930; Burns, 1934; Alderfar and Mlehl, 1957. 

3. Lavltt, 1965; Vernon. 1966. 1970; Hirseh, 1967, 1972; Wasson. 1978; Norton 
fo?a?®®S' ^ • Utterbaek and Abernathy, 1975; Hayes and Wheelwright:. 1979a 
1979b; Ford and Ryan, 1981. o » . 

4. Abernathy. 1978; Abernathy and Utterbaek, 1981; Abernathy. Clark and 
Kantrow. 1983; Helojian, 1980a. 1980b; Hirseh. 1967; Aldarfer and Mlehl 1957- 
Hoover, 1948. ' - • 

^^^-^^^t^^^'J-^^' "72; Stobaugh, 1972- Vernon, 

1970; Houthakker and Magee, 1969. 

6. Flynn, 1986. 

?A-.f°' * detailed analysis of specific versus general skills, see Becker 

8. Markusen. 1985; Malecki, 1983. 1986 ( forthcoming) ; Thwaltes and Oakey, 1985- 
Office of Technology Assessment, 1984; Norton and Rees, 1979, ' 

9. See, for example, Office of Technology Assessment. 1966, particularly 
Chapter 8 "The Effects of Technological Change in the Nature and Availability 
of Jobs," Attewell and Rule, 1984; Adler, 1983; Flynn 1985 

1987 (forthcoming) . • J • , 

10. For a review of state initiatives to attract high technology employers 
see. Office of Technology Assessment, 1983. f j 

Ja;.^^«?°? Harrington, 1979; Munzer and Doody, 1981 ■ Browne. 1983; Karmln 
1984; Rlche, Hecker and Burgan, 1983. 

12. Porter, 1980. 

13. Doerlnger and Flynn, 1982; Browne. 1983; Levin and Rumberger. 1983- Flynn 
19841 Karmln, 1984; Attewell and Rule, 1984; Rees, 1986.. 

ito','^^' example, Taylor, Coppln and Wealthy, 1985; Rada. 1980; Forester, 

1983; Pelcehlnis, 1983 ■ Green, Coombs, and Holroyd, 1980. 

15. Bright, 1958 • Kraft, 1977; Greenbaum, 1979; Braverman, 1974; Flynn, 1985. 

16. Porter, 1980; Chandler, 1977; Alderfer and Mlehl, 1957. 
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17. For a detailed study of seonoraie development in a local labor oarket 
eompriaad of a wide range of small firma in relatively mature manufaGturlnE 
industries, see Doeringer, Terkla and Topakian, 1986/ 

18. Segal Quince Wlokatead, 1985; Flynn, 1984b; Oakay, 1984, 

19. Grubbp 1984. 

20. Freeman, 1971; Freeman and Hansen, 1983; Fogal and Mitehall 1974 - 
Doeringer, Flynn and Tandon, 1981. 

21. Of flee of Tachnology Assessmant, 1983, plus a wide range of newspaear 
articles, r r - 

22. Varmeulan and Doeringer, 1981; Osterman, 1984; Doarlngar and Plora, 1970 

23. Kri^a and Hayter, 1975; Thomas, 1980; Harris, 1986 (forthGOming) ^ ^ 
Bergman and Goldstein, 1986 Cfortheomlng) ; Halackl, 1986 (forthooming) / 

24. Raes and Stafford, 1984; Thomas, 1975, 1985; Halacki, 1983. 

25. Varnon, 1979| Harris, 1986 (fortheoming) ; Porter, 1980 
27. Oakay, 1984. 

W. Browie, 1983. 
2^, Flynn, 1984b, 

See, for example, Flynn, 1984, 
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